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DETAILED ACTION 

This Office action is responsive to the application filed on 27 October 2003. 
Claims 1-91 have been presented for examination. 

Drawings 

The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(4) 
because reference character "220" in figure 3 has been used to designate both the 
incoming packets and outgoing frames. Reference character "710" in figure 7 has been 
used to identify the first and second data chunks. Corrected drawing sheets in 
compliance with 37 CFR 1.121(d) are required in reply to the Office action to avoid 
abandonment of the application. Any amended replacement drawing sheet should 
include all of the figures appearing on the immediate prior version of the sheet, even if 
only one figure is being amended. Each drawing sheet submitted after the filing date of 
an application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 

The drawings are objected to as failing to comply with 37 CFR 1.84(p)(5) 
because they include the following reference character(s) not mentioned in the 
description: 420-A, 420-B, and 420-C. Corrected drawing sheets in compliance with 37 
CFR 1.121(d), or amendment to the specification to add the reference character(s) in 
the description in compliance with 37 CFR 1.121(b) are required in reply to the Office 
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action to avoid abandonment of the application. Any amended replacement drawing 
sheet should include all of the figures appearing on the immediate prior version of the 
sheet, even if only one figure is being amended. Each drawing sheet submitted after the 
filing date of an application must be labeled in the top margin as either "Replacement 
Sheet" or "New Sheet" pursuant to 37 CFR 1 .121 (d). If the changes are not accepted by 
the examiner, the applicant will be notified and informed of any required corrective 
action in the next Office action. The objection to the drawings will not be held in 
abeyance. 

The drawings are objected to as failing to comply with 37 CFR 1.84(p)(5) 
because they do not include the following reference sign(s) mentioned in the 
description: 720 (see bottom of page 14 and page 15). Corrected drawing sheets in 
compliance with 37 CFR 1.121(d) are required in reply to the Office action to avoid 
abandonment of the application. Any amended replacement drawing sheet should 
include all of the figures appearing on the immediate prior version of the sheet, even if 
only one figure is being amended. Each drawing sheet submitted after the filing date of 
an application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1 .121 (d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 



Specification 

The disclosure is objected to because of the following informalities: 
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Page 1 1 , line 1 0 refers to the Data Manager (e.g. DM) module as element 
330, when it should be element 360. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 21-26 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 21 recites the limitation "said physical commands" in line 1. There is 
insufficient antecedent basis for this limitation in the claim. For purposes of this Office 
action, the claim will be construed as being dependant on claim 19, therefore resolving 
the deficiency. 

Claims 22-26 are also deficient for the same reasons set forth above, as they 
depend from claim 21. 

Claim Rejections - 35 USC § 101 

35 U.S.C. 101 reads as follows: 
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Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

Claims 62-91 are rejected under 35 U.S.C. 101 because the claimed invention is 
directed to non-statutory subject matter. 

Claim 62 is directed toward functional descriptive language (e.g. computer 
executable code). The code itself is not a process, and since there is no combination 
with a computer readable medium, there is no way for the code to impart functionality 
on a computer and realize the functionality of the method. 

Claims 63-91 are also deficient for the same reasons set forth for claim 62. 



Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1-10, 13-20, 27-37, 39-43, 48-, 54-55, 57-67, 69-73, 78, and 87-91 are 
rejected under 35 U.S.C. 102(e/a) as being anticipated by Kumar et al (U.S. Patent 
Application Publication #2003/01 31 1 82). 

Referring to claim 1 : Kumar teaches a virtualization switch for performing a 



plurality of virtualization services within a data path said virtualization switch comprises 
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at least: a network interface (Nl) (see [0055], lines 11-13); an iSCSI module (see [0046], 
lines 12-15); a target manager (TM) (see [0056], lines 1-6); a volume manager (VM) 
(see [0059]); a data transfer arbiter (DTA) (see [0060]); a device manager (DM) (see 
[0051]); a plurality of input ports to receive incoming packets from a network (see 
[0036]); and, a plurality of output ports to communicate with plurality of storage devices 
(see [0036]). 

Referring to claim 2: said virtualization switch is capable of operating in at least 
one of: storage area network (SAN), network attached storage (NAS) (see [0035]). 

Referring to claim 3: said data path is established between a host and said 
storage devices (see [0012], lines 1-7). 

Referring to claim 4: virtualization services comprise at least one of: mirroring, 
remote mirroring over a slow link, snapshot, data replication, striping, concatenation, 
periodic local and remote backup, restore (see [0045]). 

Referring to claim 5: said network is at least one of: local area network (LAN), 
wide area network (WAN), geographically distributed network (see [0040]). 

Referring to claim 6: said storage device is at least one of: tape drive, optical 
drive, disk, sub-disk, redundant array of inexpensive disks (RAID) (see [0048). 

Referring to claim 7: said input ports are capable of carrying packets in 
accordance with a transport protocol (see [0055]). 

Referring to claim 8: said transport protocol is at least one of: Fiber Cannel (FC), 
parallel small computer system interface (SCSI), internet small computer system 
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interface (iSCSI), transmission control protocol (TCP)/internet protocol (IP), Infiniband 
(see [0055], lines 11-13). 

Referring to claim 9: said output ports are capable of carrying packets in 
accordance with a transport protocol (see [0061]). 

Referring to claim 10: said transport protocol is at least one of: Fiber Cannel 
(FC), parallel SCSI, iSCSI, TCP/IP, Infiniband (see [0061], lines 17-20). 

Referring to claim 13: said TM comprises instructions for the purpose of: handling 
incoming logic commands (see [0059]); and, scheduling the execution of said incoming 
logic commands (see [0060]). 

Referring to claim 14: said logic command refers to a virtual volume and a virtual 
address space (see [0056]). 

Referring to claim 15: said logic command is at least SCSI command (see 
[0063]). 

Referring to claim 16: said TM further comprises a plurality of host-logical unit 
(LU) queues, wherein each of said host-LU queue contains said logic commands 
requested to be executed by said host on said LU (see [0060]). 

Referring to claim 17: said LU comprises a plurality of contiguous partitions of 
storage space on said storage device (see [0045]). 

Referring to claim 18: said DTA is capable of handling data transfer between said 
storage devices and hosts (see [0060]). 

Referring to claim 19: said VM is capable of translating a logic command to a list 
of physical commands (see [0056] and [0057]). 



Application/Control Number: 1 0/694, 1 1 5 Page 8 

Art Unit: 2186 

Referring to claim 20: each of said physical commands includes at least: a 
physical address of a single storage device (see [0057]). 

Referring to claim 27: said DM comprises at least: a list of target paths; and, a list 
of LU paths associated with each of said target paths (see [0067]). 

Referring to claim 28: each of said target paths defines a connection between 
said virtualization switch and one of said storage devices, via one of said output ports 
(see [0063]). 

Referring to claim 29: wherein said DM further comprises a plurality of storage 
drivers for communicating with said plurality of output ports (see [0060]). 

Referring to claim 30: said virtualization switch further provides a bridge 
mechanism for transferring data without performing said virtualization services (see 
[0037]). 

Referring to claim 31 : said virtualization switch is further capable of reporting on 
error generated by virtual volumes (see [0045]). 

Referring to claims 32 and 62: Kumar teaches a method for performing a plurality 
virtualization services, said method being further operative to perform said virtualization 
services within a data path, said method comprises the steps of: a) receiving a logic 
command to be performed on at least one virtual volume, said logic command including 
at least a virtual address (see [0055]); d) scheduling said logic command for execution 
(see [0060]); c) translating, in one pass, said logic command to a list of physical 
commands, wherein each of said physical commands is targeted to a different storage 
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device (see [0056] and [0057]); d) determining the amount of data to be transferred via 
a network (see [0060]); and, e) executing said physical commands on said storage 
devices (see [0061]). 

Referring to claims 33 and 63: said virtualization services comprise at least one 
of: mirroring, remote mirroring over a slow link, snapshot, data replication, striping, 
concatenation, periodic local and remote backup, restore (see [0045]). 

' Referring to claims 34 and 64: said data path is established between a host and 
said storage devices (see [0012], lines 1-7). 

Referring to claims 35 and 65: said storage device is at least one of: a tape drive, 
optical drive, disk, sub-disk, redundant array of inexpensive disks (RAID) (see [0048]). 

Referring to claims 36 and 66: said logic command is at least a SCSI command 
(see [0063]). 

Referring to claims 37 and 67: the following steps comprise receiving said logic 
command: a) initiating an iSCSI session with an initiator host (see [0067]); b) receiving 
said logic command from said initiator host (see [0056]); c) parsing said logic command 
to determine at least said virtual address and said logic command's type (see [0056]); d) 
performing a check to determine if said logic command is valid [it is inherent that the 
system would check the logic commands validity, since it would not be able to process 
an invalid command); e) generating a response command if said logic command is 
invalid, otherwise, adding said logic command to a host-LU queue (see [0060]); and, f) 
generating a data transfer request (see [0059]). 
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Referring to claims 39 and 69: said response command comprises an iSCSI 
service response code indicating the type of a generated error (see [0046], since the' 
host is talking to the target using the iSCSI protocol it would be inherent that the 
messages sent between the two would be iSCSI codes). 

Referring to claims 40 and 70: said host-LU queue comprises logic commands 
requested to be executed by said host on said LU (see [0060]). 

Referring to claims 41 and 71 : scheduling said logic command for execution 
further comprises the step of: selecting said logic command to be executed from said 
host-LU queue (see [0060]). 

Referring to claims 42 and 72: the selection is performed using at least one of the 
following selection algorithms: recently used, round robin, weighted round robin, 
random, least loaded LU (see [0060]). 

Referring to claims 43 and 73: said command type is a read command (see 
[0058]). 

Referring to claims 48 and 78: said command type is a write command (see 
[0058]). 

Referring to claim 54: said physical commands are constructed in a data 
structure (see [0056], the commands are within a data frame). 

Referring to claim 55: said data structure further includes at least one of: an 
alternative command link, a pointer to said storage device (see [0057], the physical 
address points to the location of the physical device). 
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Referring to claims 57 and 87: translating said logic command to said list of 
physical commands is performed using a mapping schema (see [0057]). 

Referring to claims 58 and 88: said mapping schema defines relations between 
virtual volumes, logical units (LUs), and said storage devices (see [0057]). 

Referring to claims 59 and 89: upon completing the execution of said physical 
commands further comprises the steps of: a) removing said logic command from the 
host-LU queue; b) sending to the initiator host a response command, said response 
command signals the end of execution (see [0060], it is inherent that the command 
would be removed from the queue after is it sent to the storage device and executed). 

Referring to claims 60 and 90: said method is further capable to perform 
operations on said virtual volumes that do not require any data transfer (see [0070]). 

Referring to claims 61 and 91 : said method is further capable of reporting on 
errors generated by virtual volumes (see [0045]). 

Claims 32-36 and 62-66 are rejected under 35 U.S.C. 102(e/a) as being 
anticipated by Ibrahim et al (U.S. Patent Application Publication #2003/0149848). 

Referring to claims 32 and 62: Ibrahim teaches a method for performing a 
plurality virtualization services, said method being further operative to perform said 
virtualization services within a data path, said method comprises the steps of: a) 
receiving a logic command to be performed on at least one virtual volume, said logic 
command including at least a virtual address (see [0024]); d) scheduling said logic 
command for execution (see [0027]); c) translating, in one pass, said logic command to 
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a list of physical commands, wherein each of said physical commands is targeted to a 
different storage device (see [0025]); d) determining the amount of data to be 
transferred via a network (see [0032]); and, e) executing said physical commands on 
said storage devices (see [0029]). 

Referring to claims 33 and 63: said virtualization services comprise at least one 
of: mirroring, remote mirroring over a slow link, snapshot, data replication, striping, 
concatenation, periodic local and remote backup, restore (see [0043]). 

Referring to claims 34 and 64: said data path is established between a host and 
said storage devices (see [0021 ]). 

Referring to claims 35 and 65: said storage device is at least one of: a tape drive, 
optical drive, disk, sub-disk, redundant array of inexpensive disks (RAID) (see [0021]). 

Referring to claims 36 and 66: said logic command is at least a SCSI command 
(see [0034]). 

Claims 44-46 and 49 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Kumar et al (U.S. Patent Application Publication #2003/0131182) and "iSCSI packet 
ordering" hereinafter referred to as iSCSI. 

Referring to claims 44-45, and 49: Kumar teaches all the limitations of claims 
32,37, and 43 as discussed above, however, Kumar does not explicitly teach 
determining the amount of data to be transferred using an available space parameter. 
However, the system taught by Kumar does use the iSCSI protocol (see [0046]), and 
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iSCSI shows that iSCSI packet contain a data segment length field, which would let the 
target know how much data is being transferred. 

Referring to claim 46: Kumar already teaches the following steps comprise 
executing said physical commands on said storage devices: a) accessing a storage 
device using a physical address (see [0057]); b) retrieving from said accessed storage 
device the number of bytes designated in said available space parameter (see [0060]); 
c) sending the retrieved data to said host (see [0060]); and, d) repeating said steps a) 
through d) until all requested data is read from said storage devices (see [0060]). 

Claim 47 is rejected under 35 U.S.C. 102(e) as being anticipated by Kumar et al 
(U.S. Patent Application Publication #2003/0131 182) and "RAID". 

Referring to claim 47: Kumar teaches all the limitations of claim 46 as discussed 
above, however, Kumar does not explicitly teach the physical commands being 
executed in parallel. Kumar does teach a system that uses a RAID configuration (see 
[0045]). RAID teaches that data is spread across the disks, and RAID systems utilize 
parallel reads and writes. Therefore, since the system taught by Kumar utilizes RAID 
configurations for the storage, some of the physical commands would be performed in 
parallel. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 



Application/Control Number: 10/694,115 
Art Unit: 2186 



Page 14 



(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kumar 
et al (U.S. Patent Application Publication #2003/0131 182) in view of "Understanding 
TCP/IP" (Cisco systems 1992-2002) hereinafter referred to as TCP/IP. 

Referring to claim 1 1 : Kumar teaches all the limitations for claim 1 as discussed 
above, however, Kumar fails to explicitly teach the use of a TCP/IP stack. TCP/IP uses 
a stack where data from the host is passed down the stack, where the lower layers will 
transfer the data across the network, to the target, where the target will move the data 
up the stack to determine what was sent (see pages 3 and 4). It would have been 
obvious to implement a TCP/IP stack, in the system taught by Kumar, since a TCP/IP 
stack is used to interpret what data was sent by the host, as taught by TCP/IP, and 
Kumar does interpret the data that was sent (see [0055]). 

Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kumar 
et al (U.S. Patent Application Publication #2003/0131 182) in view of "iSCSI Q&A", 
hereinafter referred to as iSCSI. 

Referring to claim 12: Kumar teaches all the limitations of claiml as discussed 
above, however, Kumar does not explicitly teach the use of a iSCSI stack. iSCSI 
teaches that the use of iSCSI allows a large installed base of storage devices to be 
accessed by multiple users over and IP network (see page 1 , section 4). It would have 
been obvious to a person having ordinary skill in the art to which said subject matter 
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pertains to have implemented an iSCSI stack, as taught by iSCSI, in the system taught 
by Kumar, to enable access to a large installed base of storage devices, and to allow 
the switch taught by Kumar, to process iSCSI commands, which the switch does do 
(see [0069]). 

Allowable Subject Matter 

Claims 38, 50-53, 56, 68, 80-83, and 84-86 are objected to as being dependent 
upon a rejected base claim, but would be allowable if rewritten in independent form 
including all of the limitations of the base claim and any intervening claims. 

Claims 21-26 would be allowable if rewritten to overcome the rejection(s) under 
35 U.S.C. 112, 2nd paragraph, set forth in this Office action and to include all of the 
limitations of the base claim and any intervening claims. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Edward J. Dudek whose telephone number is 571-270- 
1030. The examiner can normally be reached on Mon thru Thur 7:30-5:00pm Sec. Fri 
7:30-4 pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Kim can be reached on 571-272-4182. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




Edward Dudek 
December 1 9, 2006 
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